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(54)Title: AUPHA-1-6 FUCOSYLTRANSFERASES 



(57) Abstract 

Alpha-1-6 fucosyltransferascs with a human or swine origin which have the following function; genes encoding these enzymes; 
expression vectors containing these genes; transfoimanls prepared by using these expression vectors; and a process for producing a 
recombinant a-1-6 focosyltransferase by incubating such a transfonmant Function: transferring fiicose from guanosine diphosphate to the 
hydroxy! group at the 6-position of GIuNAc closest to R in the receptor (GlcNAcpi-2Manal -6HGlcNAcpi-2Mana 1-3 )Manpi 
-4GlcNAcpi-4GlucNac-R wherein R represents an asparaginc residue or a peptide chain carrying this residue to thereby form 
(G 1 cNAcP I -2Mana I -6XG I cNAcP 1 -2Manal -3)ManP 1 -4G 1 cNAcP 1 -4(Fuca I -6)GlucNac-R. 



(5 7) mm 



fp^ : (G 1 c NA c ^ 1 - 2Ma n a 1 - 6) (G I c N A c j8 1 - 2 M a 
nal-3)Man^l-4GlcNAc;81-4GlucNAc-R 

©SfcRJCiaL>G 1 uNA c<^6{4©;Ke?S{C7 3-x«-|6^L. (G 
lcNAc/91-2Manal-6) (GlcNAc/Sl-2Mana 
l-3)Man/Sl-4GIcNAc/81-4 CFucal-6) Gl 
ucNAc-R^^fiSc^-5o 





C F 




wo 97/27303 PCT/JP97/00171 



m 

a 1 - 6 ^zjvvu ^5 >:^7x-7— tr 

> (G 1 cNAc) {C. a l-6S^-C=t>oT. ^''T y > > i>- .-f; 
;^-7i-h (GDP) -y='-^^-iy:3-:^>^1&^i-?,mmX'ilr>-^-C. mm<D 

m^/}<w.ttix\.^io 

1 ':>x^it^^ihHi>mmfmmx^?>^ imfft'S:Txy<^^>i^-^mmmiz 
i^m^-it^ctx'. 't<Dmmmm<om^M. mmmikBiSL(Dm'mmiz'iSi^-^t^^ 



I 



wo 97/27303 PCT/JP97/00171 

t'^rj- c DNA^-fflt^^y— t^'^^D-y hzicj;^. XtS^fei** 
fCfe^^S$nA:inRNAfl^RT-PCR-ftTS«-^--5C<»:fcJ;Sx cn^,© 

h 'J- (Journal of Biological Chemistry) . ^ 266^. M21572 —21577 H 
(1991)] fi*co|it5E*<5gii^>nTl,^*;i<. C£DS^T«. l)MilpH55<5. 6T= 

ift{-J:S^^«*<3 4. 0 0 0*iJ;C/3 9. 0 0 0 <»:lt$5fl<}ia^^i|-e«,-5, 3 
/s-^4^:^^:g@|OA s nJC^^LTtG 1 c N A c -yrSSfiSJis 7rT-x 



2 



1 



11 



wo 97/27303 PCT/JP97/00171 

■7— tfite^^fflt^T. a 1 - 6 73 >/b h7 >X7 ji7--tf'Sr:;*cg;c^^-r'5 
/cmR N Afi^R T -PC Rgfe-CSaf -5:^/4 {C J; 0 . mm<D^m7i<^f^^'^'3J 

t' <JyT^ T'rJ'a 1 - 6 73->;H-7 t'if^^O Tib 

( J ) fPffl : 

(Gl cNAc/81-2Manal-6) (Gl cNAc;91-2Ma 
nal-3) Man/51-4G1 cNAc;31-4Gl ucNAc-R 

^D©fcR{ri£l>G 1 UNA cCD6^cr)7KKS(-7 3-x^tef^L, (G 
1 cNAc/31-2Mana 1-6) (Gl cNAci91-2Mana 
1-3) Man)81-4G1 cNAc>31-4 (Fucal-6) Gl 
u c NA c -R^^f So 
±l5SC{Ctel,^T. R^^-rTX/<-5 4^>^S<J:ti. TX/N-^^^VCDfiiJIgCDifT 

SIS^W-rS'^T'f- KSI^t^lv L< «x -As n - (X) - S e r/Th 



3 



^^'^^^"^ PCT/JP97/00171 

(2) SigpH :^7. 0 

(3) pH^^tt: 4°C. 5^m<Dti!imX\ pH4. 0-10. 0 (TDIbHt^ 
( 4 ) Siiz&S : 3 0 ~ 3 7 °C 

C6) ^i^a : **)6 0. 0 0 0 ( S D S -H? 'J T ^ 'J $ Ky;Um^»cSft) 

o 



4 



wo 97/27303 PCT/JP97/00171 
( 1) f^ffl : 

(G 1 cNAc ^ 1 - 2Ma na 1 - 6) (G 1 c N A c ^ 1 - 2 M a 
na 1-3) Man/91-4G I cNAc/31-4Gl ucNAc-R 

OfttRtriSi^G 1 uNAc<Z)6&07j<iESJr7=»-x^$£|^L. (G 
1 cNAc^l-2Mana 1-6) <G1 cNAc)91-2Mana 
l-3)Man>9I-4GlcNAc)91-4 (FucaI-6) Gl 
u cNA c -R^m^-t^c 

zr^h'm'^lMK fiF*L<ti. -Asn- <X) -Se r h r -^Wt'S'^ 

(2) SiipH :i^7. 5 

(3) pH^rn^.: AV. 5mm<Dmmx\ pH4. o~io. oosga-c^ 

( 4 ) S;®zgig : 3 0 ~ 3 7 °C 

(i5:) mm^tzufsmt -.m^cD^miz^ zm^m^w^it-r. tfz^ smM 

E D T AI?aTfCfcl>T (>Stt«fflW$nn£l^o 
( 6 ) 5>^S : 6 0. 0 0 0 iSD S -^^ ')T >) Jl^T i I'' Y Jl^m.Vkm) 

;$:|eB^#t>«, i^h^mmm^>Oa l-6y=l•>;Uh^>xy:u^- 
-t^£t3t>. *:|%Bgjit l> a 1 - 6 V =1 'yJU h ^ j:.^—\f'S:Zi- Kf ■Sift 
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"^^^■"^^^^ PCT/JP97/00171 

o 

thai- 6 :7=i->^l' K-r-Sia^?^^ 

SS-fbL/^cT^^ j^7^.f-><7 7Ai'av hi''^^^-. <:l->5e^/;-7Ai'D-7 
?rfi^l»H ftfeO)h5>X7ji7— t'^CD5^JijJ' >/<^'0[)n£|,^^ coftt* 

h >; h> (Triton) X - 1 0 O^^t^'J >®f^ar?STg6<ie^^}ftt±} 

ry :^>v>-.+.x 7 ji- h (gdp) -'^+-9-y-->UT $ >--tr77 d-x, gi 

cNAc^l-2Manal-6 (Gl cNAc/81-2ManaI-3)Ma 
n^l-4GlcNAc/31-4Gl c NA c -TX-'-f74^>--lr7 t D-xH 
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^'^'^'^^"^ PCr/JP97/00171 
(1 ) ^ffl : 

(GI cNAc/91-2Manal-6) (Gl cNAc;81-2Ma 
nal-3) Man/91-4G1 cNAc/31-4Gl ucNAc-R 

®®fcR<cifiuG 1 UNA c® 6fi07kg!S<C7=i-x-$-<£^L. (G 
1 cNAc^l-2Manal-6) (Gl cNAc^l-2Mana 
l-3)Man;91-4GlcNAc^l-4 (Fucal-6) Gl 
u cNAc-R^^^fiJc-r-So 

( 2 ) mmmm 

y^JUTl > CPABA : -NHz (CHe -NH-pyridineD-C 

ClcNAc/>l-2M>n.l^ 

6 

M»i»,)l-^CIeNAe,Jl-4CI u e N A e -A e n -NH- (CHj) 4 - PA 

ClcNAc^)-2Min.l^ 

CPA : fU i^j\.T i y S^^^J 

H6 2. 5 /zMfcJ:0'ftt^<*-c*SSH (GDP-7 3-;^) 6 2 5 ;/M^-^t; 
2 5 OmMy X (MES) ^arfS^ pH7. 0. 4 0 w 1 {C. 1 0 1 

25%hUh>X-100 ^^flO Lrl^-r 3 7 'CT- 1 B#PBlSlC$i± 
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^0 97/27303 PCT/JP97/00171 

TT-> 1 a^rmz lpmole<^GlcNAcj81-2Manal-6 (GlcN 
Ac/31-2Manal-3) Man^l-4G1 cNAc;81-4 CFuca 
1-6) GI cNAc-R CRtiAsn-NH- CCHi ) , -NH-Pyr i 
dine) ^*fei;^t>0<t Lfco 

(3) MMpH 

3->^bh^>X7^7— tfio^^O {i. pH7. 0-7. Sf^iatci^uStt?-^ 

(4) pH^^tt 

^^WGDT'^flti'a 1 - 6 7=r->;»l,h-7>X-7x-7— pH4-l OTitfe^ 
fi^J^ST* I^JC p H 5 ~ 9 (OPaltcfcc »-CJ; O^Jf ni^^tt^;^-ro 

(5) MiSSK 

y^'Ba 1-673 ->;l/f>7>X7a:7 — tf Ji. MiSz&J^*< 3 7 °Cf^ 

(6) 2m^m^^>m^^ 

^IT^-S 5 mM E DTA©|??tTTt+^^/i?Ste^/T^t- o 

(7) ^« 

*^Bg©7'5'rHa 1 - 6 373->;l/h-7>X7i7— lf<Di|tSi;S£{i, SDS- 
^UT^-'J^l/Ti Ky■>'^^m•*S!UCfc^,^T. 5}^^fii^6 O. 0 0 0<DtZ^izm 

8ai*©a 1 - 6 73 v/Uh 7 >X-7i5— tr (MiSpH 5. 6 ^ ^J^fiS 4 . 

0 0 ofcctcxs 9. 0 0 0 ) tim'hA-tzmi&-ti>mm^£wmx'i>i>o 
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wo 97/27303 PCT/JP97/00171 

1 1 o(DT i jmi)K JfAx Htm. X{if^»a^=nTi.^5T^ /S?E?iJ^D 
- 6 7 13 •^yl.h ^ > X -7 i 7 — 3 - K-r Sitai^T* So 

lift LJt tOTabSo 

9 



1 



1> 



^^^'^/^'^^ PCT/JP97/00171 

-So shmmi^. mA-i-im^mm. cos-k CHommAi.t'f)<mifi^tii,^ t 
m^ii:kmmx'ti. puc 1 9ut\ mmx-u. pVEUra 3™/ii\ m^m 

rnxit. pBLUE Bac4 Ut\ CO S - 1 mmX'lt. p S VK 3 Ut\ ^ 



a 1 - 6 -^rr^^l/ >X7 tf^3- K^-^ c DNA^^JMIL, <iCl^T?J$ 

mt. sci.^ huyn-y^^ >i7'mzJ:iOPVDFmtc^^LtL'^^ 6 0 kD 

tfz^ IfUMa 1 - 6 y^'yJl^h^>xy :t.^—b't:S D S - -1? "J T ^' U ;l/T i 
o vT^-f >^';S{rJ:«9 PVDFI^lcCTL/c^. 6 0 k D a <7)^<> K^^WT-S 



ID 



wo 97/27303 PCT/JP97/00171 

7>X7'i7— IfcD N A®M^{C^ffl-r So 

iiB^iJS^SO^ 7 5'X^7'f^-^^fflL, 9 4r (I^Pb^) . 5 5 °C ( 2 
fel) s 7 2'lC (3^ra^) ^l-y-'T^'Vl'iLT. PCR^2 7 JUuo Z.tiZ 

ckf?. 4 5 k bptDDNASffJt^liifBt-So 

l§<i$n/2i^DNA»r>i-^^D-7'iLTffll^, ^7-^'/^>f 7''j>'f-tf-f 
3 >m\Zj^ir>. y^SaA^<DcDNA^^y^ ')-'PJ:Kfa 1 - 6 7r3'>;Hx^ 

IftSiJ 3? T ^ / KiE?iJ^E?'J#^ 1 te J; ?>' 2 {;i7K-ro 

I^c DNAtiie^'<i>':5'-, {^Rli'p S VK 3 ic-y-^^' o-^>:y$n 

^•®^«?^T*SDNA»f>i-{i. a 1 - 6 73x>Uh5>X7a:7— trO^{*:tt3 

1 1 



wo 97/27303 PCT/JP97/00171 

*mS!-r-5o CWlg^, t h^ffijfHSaMKN 4 5®flr- 1 . 6 - ^7 a i/^b h ^ > 
i&Mm. 5mM 2 hi5'y-;UteJ:O*0. J%CHAPS (3-( 

) h u X -JSKiSaT«[, p H 7 . 5 xf&mi&^Wi^n^K mmmm^-ti 

z.ti}<X^^o 
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wo 97/27303 PCT/JP97/00171 

$h>iZ^ CCDg?*jK?rQ--fe7r D-:;?., G D P -•^+-t^ 7 -yUT i > - -tr 7 
ro-x. (G 1 cNAc )8 1 -2Mana 1 -6) (G 1 c N A c iS 1 - 2 M 
ana 1-3) Man/91-4GI ucNAc;9I-4GI ucNAc-TX/n° 
•7+'>--fe7T □-;^l|cD757 5A^Q-7 hr^^-f Sttil^^«*i>T 

3t:%B^Ot ha 1 -67=ii>';l'h-7>X7i-7— <f6Dii5^{t^Wtt«li. 
( 1 ) f^ffl : 

(Gl cNAc/91-2Manal-6) (GIcNAcjSl— 2Ma 
nal-3) Man/81— 4GI cNAc;Sl-4GlucNAc-R 

coSt>R{-i£l>G 1 uNAcfl56{a6D7}c®ES«-7=i-x^lS?^L, (G 
1 cNAc/91-2Mana 1-6) (GI cNAc/91-2Mana 
1-3) Man;31-4G1 cNACi81-4 (Fucal-6) Gl 
u cNAc-R^-^^^5o 

y^JlT i >CPABA:-NH2 (CHj)^ -NH-pyridine]T 

»6 2. 5 AiM*Jj:af«-^^*-r^*SSr (GDP-^n-T;) 6 2 5 wM^^i; 
2 5 OmMyx (MES) pH 7. 0, i 0 u I i^. U^mi 0 u I 

UDA.rm.^ Ls 3 7 'CT 1 B#KK;E;$-a:/::o 5 ^JPalcD.^j^fr^ ^)^ft:^^{^±$-it 



(3 



97^7303 PCT,JP97/00171 

1 mail. C<D^i!^TX\ 1 :^Pb1{C Ipmol e<DGlcNAc^J- 
2Manal-6 (GI cNAc/31-2Manal-3) Man>Sl-*4Gl 
cNAc^l-4 (Fucal-6)GlcNAc-R CRI±Asn-NH- ( 
CH2 ) 4 -NH-Py r i d i e] ^^U^fcOi Ly::„ 

(3) SiipH 

:*:|8Bj(Ot ha I - 6 7 rj v/yu h 5 >X7 x 5— l/©MiSp HJl. EI 1 CDffi^ 

fcW>T. pH4. 5-7. 5{±5 0 OmMy 7. (MES) i^Wjffi (lljfL) p 
H7. 0~9. 0<il 0 OmM h 'JX-JiKiBiaTjff (ajti) ^ffil,-rSiJ^;$.ffo 

(4) pH^^tt 

*%B«Oh ha 1 -6 73v/^H^7>X7j.7— IfcDpH^jettli, SI 2 
^J:-5Cs PH«<74~1 OT^O, #«CpH5~9CDH{Cfcl>T^^T*-5o ffl'J 
^Jwffll^/cSffffitlpH 3. 5~5. 5 ti 5 0 mMg^g!S|»«? Cl|=|^) p 
H5. 5~7. 5{i5 OmMyx (MES) ig^Se pH7. 5-9 

. 0«5 OmMh yx-tSKSiaTa! (SA) pH9. 0-^11. 5{iig^K7j< 

m-h h >j -t? Ammm. c&=ny '^m^.^tzo :^^Bmmm^^mmm^X'. ^n^- 

( 5 ) Mass 

*^3 7 WiST-iOx 2 0-4 0*COiBfflT^fflnit|-e*5o ^ 

(6) 2fii5^-f;i->g^ti 

^ < (om^i^mm <i o ^ ^^'t^ •> o a . -^^ffyts. ii<D 2 {e^is ^.i^i 
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wo 97/27303 PCT/JP97/00171 

(7) 5J^S 

*|gB^©b ha 1 - 6 7 3i/;bh7>X7i^— tf^mS^SJi. SDS-^ 

<; T ^ u )VT I v¥)i'^%ikmz^\.^x. ^^m.m e o . o o o a^tz.^\z^~ 

( 8 ) am 

±aE^4S^75^^>mT^ *%B^CDt: ha 1 - 6 7 n v-^U h 7 >X37i -7— tfd, S 

6 7rr>ybh7>X7x5— tf- (SiSpH6. 5. OTfi 3 4,0 0 0*>J;Of3 
9. 0 0 0) <^:{lBa^,;J^ic^gJlt-^.fra/X»^T'*.-5. 

B«-r^Ci*<-C^.5o 

(2) *lT|B^<7)PE#;Stt^zBil^^5CiJCj;(9, O0?^Pl®^»|-S-?T9 C 

. ^(o-mmmmim^m • iB?^ij§^ i o iZTik^ tun y st^m^ ^ - Kt- -s 



IS 



wo 97/27303 PCT/JP97/00171 

tfz. winmitRym • ie^ijs^ 9 iZ7f:$ti?>^mmjfi=S:^va 1 - e 7 ^ •> 

E?iJS-^9 JC;7t$n'5 1 9 8Sg©Tv=-'^>Axt> 1 9 1 9 ^S<^^^T->tX'lZ 
^^tl-S^SBE^iJ^-^t/a 1 - 6 ^rJ •>;!/ h 5 >X ^— tf^^u- Kf-Sitfe 

ib^mm. cos-k CHommut'^<mifihrii>^ t 

;i(4\ :;*:Sig-C"l4. pUC 1 g^ii'x Se«TI4> pYEU r a STM^ii". 
aaSSTftt. pBLUE Bac44-i\ C O S - 1 aBflST-Jis pSVK3/i<t'. 



wo 97/27303 PCT/JP97/00171 

*<fcOo: 1 - 6 ^Hv-;!. h5 :^7;7i5— K-^-S c DNA<£-#Wt--5 
□ — >f^^|^^Ls a 1 - 6 "73 >;|/ h5 >X7 Ji5— t'^a— c DNA 
^^SIL. «>;t>T\ g^c DNA^-ffll^Tti I - 6 ■73>.fb h-5>X7i5— 4?® 

y KSHJiJ(Z)«¥*T<£-ff •? o ^^J^fi'S D S - ^ U T ^ y ^UT i Ky>'Um5l*)cS*<c^ L 
. Jib^' Yuyv3^j7-^ >^^*lcJ;»jPVDFM{cfe^LA:^, OkDa® 

^m*i«){cj;<55^ssi$n/c^:?'^ KKM-^jiu^' hoyo./ir^ >ymzxK>v 

-6-7ri>;l.hv>;^-7a:-7— IfOfiU^Ti ygEE?iJ5-'fi-5o ^jCC^ ;in^,CD 
1 2 ©T 5 y KSS^'J J: 0 s m^m^ 1 4 T'^$ n-SliSB£?iJ^W^-5 \ ,'7 7. 

n^mi-^ i yi^xy^-Tv-^^n-E-'tlDNA^^tS-e^^L. a 1 - 6 7=) 
h7>X7x5— tfc DNACD-|^sfe{C^t-5o 



17 



^O'''^^^^ PCT/JP97/00171 

4 6 -C (30 . 7 2 °C ( 1 ^ 3 0 ^f^V i l^^ ^ J\^t LT 3 G^-f ^ Jl 

3 >^»c:<t t hTOfiBJiaEb*® c DNA5-<7'5 'J-tfJ:*? a J - 6 7rj>/ 

cm«iO^'a->(4:A%i^,a i - 6 7 r; ->;u h -7 >X7 x v — Kf -ScD 
NAO^Sf^O^ -5 Cl<»:;i<-ei5o c DN A04gSiS?iJ*;J;CX|gJ^SE 

<^COS- lasflS^^SL. MS^A^^a ] - 6 7 n h 5 7 ^ ^ — tf 
^fitJfCfpfiSc^SCi t>-p#. >int,®et«:fcl^»rffl;^^v a 1 - 6 7rj ->;l. h7 



Ell 14. :$^^B^<Dy^ma 1 - 6 7 n -^yU h 7 >X 7 x 7— t'ODSiSp H^^^ 
EI2J4. *^B^(7)7':J')lSo 1 -6 7=i>';H^5>X7x^— l?©pH?c^tt^-^ 



wo 97/27303 PCT/JP97/00171 

1113 {i^ :^^mo^y9ma 1 - 6 7 3->>'I/h5>X7jLv— fcf-0DSiSSS^;5^t- 



1.9 



^^^'^'^TSOa PCT/JP97/00171 

mmmmm 

A : -NH- (CHj ) , -NH-tf'J v>3 T^^SHi LT^STieSCX'^^ 



mi^6^t£m^:^iili. ±sd^X'7f:$tii>^?§.»T'3r,;Bm^mmm^6 2. 5 
MfcctO'm^«:T*SSH (GDP-7n-x) 6 2 5 //M^^t;2 5 OmM^ 
X (MES) ^ar?«. pH7. 0, AO ul ai4?« 1 0 u I *>J;0'1. 2 5 

%h';h>x-ioo *^jDS^-r-5„ 3 7 •c-e 1 mFPalSlC^s-tt/^m. 5 i^m<D 

m(Dt'-7^^^miiimxmm-r?>o mmmimmi. co^^^tt. i^mtz 

Ipmo lOGl cNAc/9]-2Manal-6 (Gl cNAc;Si-2Ma 
naI-3) Man;91-4GI cNAc/Sl-4 (Fucal-6) Gl cN 
Ac-R [R«Asn-NH- (CHj), -NH-PyridineJ 

1 



c 1 ) 7:yBsg>%j^^<hffitaa?go§@ai! 

r^'ffis'l 0 0 g^-2 OmM'J U 't'AiS^yK (pH 7. 0) (tJ-Jr-y-'j > 

(2) ffifl&tjb?g7!>M^(OBjSj^cDffi»j 
0. 05% h>) h>X - I 0 0 . 50 mM K C 1 ^^t,' 2 0 mM >K 
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wo 97/27303 PCT/JP97/00171 

iJ O A^airfit (pH7. 0)-es GlcNAc/Sl-2Manal-6 <G1 
cNAc;31-2Mana 1-3) Man/51-4G1 cNAc/91-4Gl c 
NAc-TX/«-7+'>--tr7r a — 7.(Dij^ L. ( h5 >X-7x U ^fi^OTv-T 
ny^^i^ h®-?:/^ K^^A) ^WSaitL. ±sE ( 1 ) TliSjL/cffiKjgfl&m 

ii^Ltz'ik. m\sm^^. 1 M Kc 1 ^^t;i5)j^aif$-r?&ai$-ii-y:i„ mz. mm 

, s D s -1? y T J' 5 K^yvummft-c^ ^^s*^ 6 o . o o o ®{ifi{c# 
■to tmmit. dUI . 0 — 7. 5f^ifi^c^^^Stt^;^Lfco^i:fc^ iSarffiJi. 

200 mM /xcMES) m.mm (HA) ^^^ffl L^co ^7 y<Dmmt^^B^ 

%) ^-S-To 

SIW^S4^T^n•E■'nopH^ci^l^T. 41C. Bl^PolMLfc^O^^g^^^L 
TV ^ -5;i<. l^PJgJl p H 4 ~ 1 0 Titl3?W?c^T* *3 . ^Itf- P H 5 ~ 9 ©ra^iCiJ 
^^X^'on.Wi^m^irTiii.IZo m^WHt. -pHZ. 5~5. 5«50mMM 
^ai?« (M=l^) PH 5. 5 — 7. 5fl5 0mM ^ (ME S) ( 
HA) pH7. 5-9. OfiSOmM V :^-mmmm (fiA) p 

H9. 0-11. ^\.tm.m^m-f-v*)'yi.immi&^m ^n^'tim\.'tz 

o :?'7 7©«tt4J±*%Dfl{cJ;0?#t)tl-5a 1 - 6 7 =3 h 5 7 x 5 — trO 
P Hs l^ttfi^lfStt (%) ^-a^o 



2/ 



^^'^'^'^'•^ PCT/JP97/0017, 

0°Cr'(}>fi< ti,^ijMr^Vi^miz^cDfS\±^mtnLtZo mmmii. 2 0 OmM 

(MES) i^mm. pH7. 0 (MA) ^mmttzo r^z^commi. m 
—tf(Dmnfm (%) =Sr^i-o 

< ^^H^<^»3l(icn^,<^)2iffi^JS^';j-;/^^#;^-fT'fc+ 
i^^US^^TjkLtZo $t>lc, +L/— h^rllT^'S 5 mM E D T A<D??:aT'C=t>+ 

12 



5 ^zg^mKL/cT-i^flSa - 1. 6 -7=r->yl.h5>;^7x7— b'-^SDS- 
•PPVDFJ^ (iUd?TttS!) JcgSS:<&l5:¥L/c, I^P yDFj^^^r-viz- 
^'J 'JT> ^y;l,-G 2 5 0JCj;*9%feL, 6 0 k D a <J0{a!l{c#-cD^;5.)iii'a 

<:*:C2^^ < > K^^ tr P V D F m-S-tU t}mK>. 5 0%;^^/ -v'UT'lKSfefe L /c^ 
^il^^^ L/;:„ ikm^titzTl y ®!iE?iJ^BB?iJ^ • E?iJS# 3 tZTf^-t. 

1 3 gOfifKL/cT'^'flSa 1 - 6 7 rr ->/u h 5 y;^ 7 i^— tf'^-S D S -d? 

PVDFgg 'J:J?Ttt»!) JCSaS^e2?L/Co ^PVDFJB|^^'-^->-^ 
U *)T> hzfji^-G 2 5 0 {cJ;'9^feL. 6 0 k D a ©ttSJc*— cor^r^a 1 
- 6 7 3->;i/ h7 1?0/<> S"^-:^tBL/Co 
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•J X^S!^9r?«- 5 %T-tr b~h JU (pHS. 2 ) 3 7 'CT' 1 2 B^PbIM 

o i^'^y^ KWTK-^^t:i3?fflit;i$«e(i»:^ S 7 -:»j?ife;£..1f 'J 7* U > Z3 
^LT$£^^?-ti-/c^JC. ^<'r:t >'X^A4 7 3 AT^'nf^-r >->-^x.>if- (r 

PCRtcJ:^:^ o-:7'DNAOf^fig 

^S6^J2*fJ;0'3-^{#^>n/::T^ /KE^U^tifcLT, ig?im • 7 

o PCRSfi5{d:2 ^/ g^^flaBb^f^Oc DNA. 2 5 pmo I e-tr>x:/7^v- 
(E?iJS^7-e;7^$ns = «y ^'XT'^-r-T-) , 2 5 pmo 1 eT^^-lr^;^^ 

q DNA^'j y V— t'^-^trS OmMr^fb:^ >J 1 0 mM h U X • rggftig 

ar?«(pH8. 3)-i. 5mMJgfbvr:fx>^A- 0. 0 0 1%-trv^>-2 
0 0 wMdNTPSfiS:r§?gE5 0 1 cf'x 9 4 r ( 1 :J>Fb^) . 5 5"TC i2^m) . 
7 2'C (3^Fa1) ^Itf-f^' ;!,<!: LTPCR^2 5 ■t^'r ^'-'Uff o 

CiJCj:*), PCRiS;CS!g3T*-5DNAWrM-®5tlS^-ff^/^o ie?iJ*^7TS 

*5-ti-WofcPCRS;Coem. T:ffa-7,YJim%fikmizi6K^X 1 . 4 5 k b 



wo 97/27303 PCT/JP97/00171 

^DNABfr^T-^-/^;^ ^ KpT7BLUEt-Vector (7/<i>i>ttS!i 

^W4-C=?#<;,n/iDNA»i>T-«- a-"PdCTP (3 0 0 0 Ci/mmo 

g t 1 1 c DNA^-f y- <^o>7^.y ^ttSi) 7i^«i^5-i5'/W 7* 
-f 4?^* •> 3 a 1 - 6 7a->;U h5 >X 7 i -5 — -tr^n— c D 

c DNA^-^tr^J' D->{*J;«9 a 1 - 6 7 3 i^^*!/ h ^ 7 i 5 — tfitfe^con 
- K«I^g^^%^'^^:$'-pSVK3^c^^r^'□-^>L/r„ i^a 1 - 6 7 3 i/^b 

Js»aBi}a^-3ii6. fgeens^-K^L. f#t.n/^fi$»=^oa i-67z» 

3> ha-yut LTmo c k p S VK 3 «r^AL/c C O S - 1 fflliacDJ»«:fe 

-■ <?itfe^^^:^t>|gl|'<^'5'-^g>A$n/;:C0S- iaBBaT-(i2 3 6 0 nmo 
1 e/h/mgSagiiiSt.^Stt^TKL/::., 
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M. I 1 6 4 0 ^llfi : H a m' s F - 1 2^ilfi= 1 : 1 a^mtm^mzx. 3 7 

•7 h>'l'^I®^1.2SiglCj:*5 2 'J -y K^KrailiL, 5mM 2 - / Jlij-f V J - 
>'bfcJ;O^0. 1%CHAPS [3 - ( (3 -37 ^ K^P tVb) -:;'y^;bT>* 
- 1 -7'd/<>x;U7p|-^.- H) ^^t^h 'J pH7. 5 

GDP'\+-9-/' -/UT $ >-fe7TP-X. (GlcNAc;31-2Mana 
1-6) (Gl cNAc/91-2ManaI-3)Man<Sl-4Gl cNAc 
;81-4GlcNAc -TX/N°-54-'>--tr7 r D — X^©7!7 7A-^ a-7 h ^-'^ 7 

(2) g»jj|g)iga< 

tvij^v:^^ j-jviSLt^o. \%cHA?s^^tsh^)7.-^mmmm. ph? 

PI— Ol^3r?^Ti3fe?^L/;;^S. 0. IM N a C 1 ^#t;Pl;ilSff^T?§t±i LX$/c 

y-v'i/Sa'o. 7%CHAPs^#trh'jx-JSSE^arjg!, pH7. ^xm. 

»fK5^^«-^fT^/c^s |nIJi»iTfBET'¥^^l:L/::GDP'^+-9-/-yl'T^ >--lr7 
r o-x®;(7 7A{c^L/Co ?gtbUO~0. 5 MiTCDN a C 1 ig^SJg^EJC 

0. 15-0. zMo^m^mii^^mAxwi.n^mmrr:'Wii^L. nm^n-^fzm. 

s 5mM 2-y.'U;^:/hJirS'/-;UfcJ:O'0. 7 %CHA P S^r^t.^ h 'J x- 
^SEiSSf^. p H 7. 5T-¥«e^LLfc (GlcNAc;81-2Manal-6) 
(Gl cNAc/91-2Manal-3)Mani81-4Gl cNAc;31-4 
G 1 c NA c -rx/<^4-'>--fe7 r o-XCD/j^ AIC^L/Co ^^dbJi 0~0. 
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5 Mj-coN a c 1 mmmm^mzj: -^xu -ofzo 
0 . 2 ~ 0 . 5 M(Dm^mi^^mif!>-cm9\.is.mmT'mm ^m'^nocnz 

«tf?s thai- 67=J->;Hv-7>X7iv-4?i£-(#^C<i:;5<T^/Co 

ybT i K>">'mSl*«»T'$}^fi 6 0, 0 0 OoDfirSU^— K^;^L, fte© h 

ai«4^T-5-n-e-'ncDpH<c*jt,^T, 4ic, 5BfPBi4[iaLfc^©si??«ti^^L-r 

. 2 0-4 0'"COiSHT'+^/i:f^ffl^{*|^t--S<!:#^t>n/ic. a^^o^{i- 
Hi^giJ 8 

VDF^ (i •j;fT?iSi) ^>'<5'K^li^L/Co P VD Flg?:^' -7 -^-^ 

';t> hy^u-G 2 5 otcjioifefeL. ifi^e 0 kOa^difiUc^-oa 1 - 6 



^.6 
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h g 1 - 6 73 >.>U tfg)S(S5>T £ / B£E?iJg>-^ie 

'^^f-^— trizg^m. s D s - --1^ 'J ^I'T £ v¥)V'm.$mm^z^.\.fz:'&^ 

s.v^ hnrDyT-^ >r?*{cJ:*) PVDFm (i U^TttSSJ) tc^r^ K»r«- 
^^te^L/^Co l^PVDFm^i'-^y-y') ')T> hT-yP-G 2 5 0JC=tO* 

tcy -f >0 2*(Oig/<> K^&^tj^P VDF/^^!?]i9fl5{«9 5 0 3^ p< if / --'I'TIKSS 
feL/::m. /<d':r>X5^A 4 7 3 A:f07^-f >•>-^^i>-^^- iTZfy-(F^<^ 
:t->X'rAim') izmt. thai - 6 73 v/U h 5 >X7 x 5— trcOrtSlT i 

3 ic^t" o 

nmm i o 

n-S £ y i'X^7^-7-|iT>^-fe>X-/7'r-7-<b LT^gfflL^Co P C RKlC 
<i2/ig t hS^fcc DNA, 2 5 pmo 1 e •ir>x:/^'fv- (iEJiJSOE 
?'J§^1 4T^$n5 i y ^X^^-fv-) . 2 5pmoIe T>f-b>xy 
■7 1' -7- (EJFiJ^CDia^iJS-^ 1 5 T^^nS i «y i'X:^^'f V-) , Sc/2. 5 
mfirTa qDNA^'J ^ ^— 0 raM^^b^ A - 1 0 mM h 'J 7; • 
^Mi^mmipHS. 3)-l. 5mMi^^bv^''T^i>'>A- 0. 001%-t'7f- 
>- 2 0 0 ;iMdNTPSfC?S^S5 0 ^ 1 9 4 °C ( 3 Oii^r^m^} > 4 6°C C 
3 0*J>Pb^) . 7 2 "iC (15^3 O&Tb^) ^ 1 ■y-'T ^-lUi LT 3 6 ■t^'r ^'>'UfT^ C i 
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a-xYJimn^WHz^^.'Xm2 0 0 bp<Z):^§$®DNA»r>T-*<5tS.$n/:o 
^DNAWr>i-^-7'5X i KpT7BLUEt-Vector ^<i^ jL^itM 

) {cifr^D-jL>rL. issie^ijofiiis^?7o/;^m. Be^<JS©ie?ijs^ 1 2 

HMWl 1 

b K g 1 - 6 •7Il->;l^ K^>X-7 j:7--tfit&^g)#lMI 

IIJ6C?IJ 1 OT(f 'in/xDNA»r«-«' Ca-"P) dCTP ( 3 0 0 0 C i /m 

SSMKN 4 5*515A ZAP cDNA^-f 7*7 0 -*^t>^7-^^ W 7*'J ^V-ferV 
•> 3 >&ICJ:»?. h h a 1 - 6 "7 =J h 5 > :^ 7 jn ^ — =J — K-#-S c DN 
A€•^W■r-5^^a->(*<7)^g!5=£r^f-,/c„ 0 Q75m<r>f^-i7 ^^l^mLtzie^ 
SO^Pitti'n-X^c l~c 8;5<?#e>n^Co m^o->(*c 1 ~c 7 «»J 

XVi^--i?iti£^^A.Tl^>5itiSiJ$n;^^(7DT?s c 1 SO' c 2 «^Si5?iJ<Di9t 
S^fT o /dsn, iE^imoiE^iJM 9 JC;a^$ nSE?ii7&<?# t>n/=„ 
HMgiJl 2 

b h g 1 - 6 73 h5 >X7 j:7--bf<D%a 

c DN A ^•^tr^J'n f5 b ha 1 - 6 7 n i/^l^h ^ ^X 7i 7-4f3!ie^ 
©Z7- K^«^%^'<i?^-p SVK 3lC-y-7'i^D-j^>'L^Zo 1 -673 
•>;H^ ^ > X 7 i ^ — If itG^^^t;^^< ^' C O S - 1 aiJISJcaiA L . 
4 8 Btra^iSH^^SifflSS^MAs l^aBBS^fiStR^L. }#'in^Wi*!ftl£Oa 1-67 
uv-yu >X7x-7— tfSSs^Stt^aiJSL/Co 3> hD-v'Ui LT. mock 
p S VK 3^^AL/cC0S - \ mU<Dm.^m<7^a 1 - 6 73->;l. h5 >X7x 
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mA^titzcos- imm-c'ii2 1 3 0 nmo I eXhXmgmmntm^'m^ 



So 
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iE^iJCDg^F : 1728 

BS?iJOS5S : c DNA to mRNA 

ATG CGG CCA TGC ACT GGT TCG TGG OCT TGC ATT ATG CTC ATT CTT TTT 48 
Met Arg Pro Trp Thr Gly Ser Trp Arg Trp He Met Leu He Leu Phe 

15 10 15 

CCC TGG CGG ACQ TTC CTA TH TAG ATA GGT GGT CAC HG CTA CGA CAT 96 
Ala Trp Gly Thr Leu Leu Phe Tyr He Gly Gly His Leu Val Arg Asp 

20 25 30 

AAT GAG CAC TCT GAT CAC TCT AGO CGA GAA CTG TCC AAG ATT TTG CCA 144 
Asn Asp His Ser Asp His Ser Ser Arg Glu Leu Ser Lys He Leu Ala 

35 40 45 

AAG CTG GAA CGC HA AAA CAA CAA AAT GAA CAC HC AGG AGA ATG GCT 192 
Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Arg Arg Met Ala 

50 ■ 55 60 

GAA TCT CTC CGA ATA CCA GAA CGG CCC ATT GAT GAG GGG CCA GCT TCA 240 
Glu Ser Leu Arg lie Pro Glu Gly Pro He Asp Gin Gly Pro Ala Ser 
65 70 75 80 

GGA AGA Cn GCT GCT TTA GAA GAG CAA TTT ATG AAG GCC AAA GAA CAC 288 
Gly Arg Val Arg Ala Leu Glu Glu Gin Phe Met Lys Ala Lys Glu Gin 
85 90 95 
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ATT GAA ^AT TAT AAC AAA CAA ACT AAA AAT CCT CCA CGG AAG GAT CAT 336 
He Glu Asn Tyr Lys Lys Gin Thr Lys Asn Cly Pro Gly Lys Asp His 

100 105 110 

GAA ATC CTA ACG AGC AGG ATT CAA AAT GCA GCT AAA GAG CTC TCG TTT 384 
Glu He Leu Arg Arg Arg He Glu Asn Gly Ala Lys Glu Leu Trp Phe 

115 120 125 

TTT CTA CAA ACT GAG TTC AAC AAA TTA AAC AAT TTA GAA GGA AAT CAA 432 
Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu 

130 135 140 

CTC CAA AGA CAT GCA CAT GAA TU CTA TCA GAT TTG GGA CAT CAT CfA 480 
Leu Gin Arg His Ala Asp Glu Phe Leu Ser Asp Leu Cly His His Glu 
145 150 155 160 

AGG TCT ATA ATG ACG GAT CTA TAC TAC CTC AGT CAA ACA GAT CGG GCA 528 
Arg Ser He Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Cly Ala 

165 170 175 

GOT GAT TGG CCT CAA AAG GAG CCC AAA GAT CTG ACA GAG CTC CTC CAG 576 
Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gin 

180 185 190 

CGG ACA ATA ACA TAT CTT CAG AAT CCC AAC GAC TGC AGC AAA GCC AAC 624 
Arg Arg He Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Lys 

195 200 205 

AAC CTA GTG TGT AAT ATC AAC AAA GGC TCT GGC TAT GGC TGT CAG CTC 672 
Lys Leu Val Cys Asn He Asn Lys Gly Cys Cly Tyr Cly Cys Gin Leu 

210 215 220 

CAT CAT CTA GTG TAC TGC TTT ATG ATT CCA TAT GGC ACC CAG CCA ACA 720 
His His Val Val Tyr Cys Phe Met He Ala Tyr Gly Thr Gin Arg Thr 
225 230 235 240 

CTC GCC TTG GAA TCT CAC AAT TCG CCC TAC GCT ACT GGG CCA TCG GAA 768 
Leu Ala Leu Glu Ser His Asn Trp Arg Tyr Ala Thr Cly Gly Trp Glu 
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245 250 255 

ACT GTC TTT AGA CCT CTA ACT GAG ACG TCC ACA GAC AGA TCT GGC AGC 816 
Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly Ser 

260 265 270 

TCC ACT CCA CAT TGG TCA CGT GAA GTA AAG GAC AAA AAT GH CAG CTG 864 
Ser Thr Gly His Trp Ser Cly Glu Val Lys Asp Lys Asn Val Gin Val 

275 280 285 

GTT GAG CTC CCC AH CTA GAC ACT CH CAT CCT CGT CCT CCA TAT m 912 
Val Glu Leu Pro He Val Asp Ser Val His Pro Arg Pro Pro Tyr Leu 

290 295 300 

CCC CTC CCT GTC CCA CAA GAC CTT GCA GAT CGA CTT GTA CGA GTC CAT 960 
Pro Leu Ala Val Pro Clu Asp Leu Ala Asp Arg Leu Val Arg Val His 
305 310 315 320 

CGT GAT CCT GCA GTC TGG TGG GTA TCC CAG TTT GTC AAG TAC TTG AH 1008 
Gly Asp Pro Ala Val Trp Trp Val Ser Cln Phe Val Lys Tyr Leu lie 

325 330 335 

CGC CCA CAA CCC TCC CTG GAA AAG GAA ATA CAA GAG CCC ACC AAG AAG 1056 
Arg Pro Gin Pro Trp Leu Clu Lys Glu lie Clu Glu Ala Thr Lys Lys 

340 345 350 

CTA GGC TTC AAA CAT CCA CTT AH GGA CTC CAT GTT AGA CCC ACA GAC 1104 
Leu Gly Phe Lys His Pro Val lie Gly Val His Val Arg Arg Thr Asp 

355 360 365 

AAA CTC GGA CCC GAA GCA CCC TTC CAT CCC ATT GAG CAA TAC ACC GTC 1152 
Lys Val Gly Ala Glu Ala Ala Phe His Pro lie Glu Glu Tyr Thr Val 

370 375 380 

CAG GTT GAA GAA GAC TTT CAG CTT CTT GCT CGC AGA ATG CAA GTC GAT 1200 
His Val Glu Clu Asp Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 
385 390 395 400 

AAA AAA AGG CTG TAT TIG GCC ACA GAT GAC CCT GCT TIG TTA AAA GAG 1248 
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Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ala Leu Leu Lys Glu 

405 410 415 

CCA AAA ACA AAG TAC CCC ACT TAT GAA TTT ATT ACT CAT AAC TCT ATC 1296 
Ala Lys Thr Lys Tyr Pro Ser Tyr Clu Phe lie Ser Asp Asn Ser He 

420 425 430 

TCT TCG TCA GCT CGA CTA CAT AAT CGA TAT ACA CAA AAT TCA CH CGG 1344 
Ser Trp Ser Ala Cly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg 

435 440 445 

CGT CTC ATC CTG CAT ATA CAC TH CTC TCC CAC CCA GAC TTC CTA GTC 1392 
Cly Val He Leu Asp He His Phe Leu Ser Gin Ala Asp Phe Leu Val 

450 455 460 

TCT ACT TTT TCA TCG CAG GTC TCT AGA GTT GCT TAT GAA ATC ATG CAA 1440 
Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr Glu lie Met Gin 
465 470 475 480 

GCG CTG CAT CCT GAT CCC TCT CCG AAC HC CGT TCT TTC GAT GAC ATC 1488 
Ala Leu His Pro Asp Ala Ser Ala Asn Phe Arg Ser Leu Asp Asp He 

485 490 495 

TAC TAT TFT GGA GGC CCA AAT GCC CAC AAC CAA ATT GCC ATT TAT CCT 1536 
Tyr Tyr Phe Gly Cly Pro Asn Ala His Asn Gin He Ala lie Tyr Pro 

500 505 510 

CAC CAA CCT CGA ACT GAA GGA CAA ATC CCC ATG CAA CCT CGA GAT ATT 1584 
His Gin Pro Arg Thr Glu Gly Glu He Pro Met Glu Pro Gly Asp lie 

515 520 525 

AH CGT GTG GCT GGA AAT CAC TCG GAT GGC TAT CCT AAA GCT GTT AAC 1632 
He Gly Val Ala Cly Asn His Trp Asp Cly Tyr Pro Lys Gly Val Asn 

530 535 540 

AGA AAA CTC GGA AGG ACC CCC CTA TAT CCC TCC TAC AAA GTT CGA GAG 1680 
Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 
545 550 555 560 
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AAG ATA GAA ACA GTC AAG TAG CCC ACA TAT CCC GAG GCT GAG AAG TAA 1728 
Lys lie Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Asp Lys 
565 570 575 

BB?'JS^ : 2 
iK?iJ<^5g$ : 575 

Met Arg Pro Trp Thr Gly Ser Trp Arg Trp lie Met Leu He Leu Phe 

15 10 15 

Ala Trp Gly Thr Leu Leu Phe Tyr lie Gly Gly His Leu Val Arg Asp 

20 25 30 

Asn Asp His Ser Asp His Ser Ser Arg Glu Leu Ser Lys lie Leu Ala 

35 40 45 

Lys Leu Glu Arg Leu Lys Gin Gin Asn CIu Asp Leu Arg Arg Met Ala 

50 55 60 

Glu Ser Leu Arg lie Pro Glu Gly Pro lie Asp Gin Gly Pro Ala Ser 
65 70 75 80 

Gly Arg Val Arg Ala Leu Glu Glu Gin Phe Met Lys Ala Lys Glu Gin 

85 90 95 

He Glu Asn Tyr Lys Lys Gin Thr Lys Asn Gly Pro Gly Lys Asp His 

100 105 110 

Glu lie Leu Arg Arg Arg He Glu Asn Gly Ala Lys Glu Leu Trp Phe 

115 120 125 

Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu 

130 135 140 

Leu Gin Arg His Ala Asp Glu Phe Leu Ser Asp Leu Gly His His Glu 
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145 150 155 160 

Arg Ser lie Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Gly Ala 

165 170 175 

Gly Asp Trp Arg Glu Lys Clu Ala Lys Asp Leu Thr Glu Leu Val Gin 

180 185 190 

Arg Arg He Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Lys 

195 200 205 

Lys Leu Val Cys Asn lie Asn Lys Gly Cys Gly Tyr Gly Cys Gin Leu 

210 215 220 

His His Val Val Tyr Cys Phe Met lie Ala Tyr Gly Thr Cln Arg Thr 
225 230 235 240 

Leu Ala Leu Glu Ser His Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu 

245 250 255 

Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly Ser 

260 265 270 

Ser Thr Gly His Trp Ser Gly Glu Vai Lys Asp Lys Asn Val Cln Val 

275 280 285 

Val Glu Leu Pro lie Val Asp Ser Val His Pro Arg Pro Pro Tyr Leu 

290 295 300 

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His 
305 310 315 320 

Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val Lys Tyr Leu He 

325 330 335 

Arg Pro Gin Pro Trp Leu Glu Lys Glu He Glu Glu Ala Thr Lys Lys 

340 345 350 

Leu Gly Phe Lys His Pro Val He Gly Val His Val Arg Arg Thr Asp 

355 360 365 

Lys Val Gly Ala Clu Ala Ala Phe His Pro He Glu Glu Tyr Thr Val 
370 375 380 
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PCT/JP97/00171 



His Val GIu Glu Asp Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 



Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ala Leu Leu Lys Glu 

405 410 415 

Ala Lys Tiir Lys Tyr Pro Ser Tyr Glu Phe lie Ser Asp Asn Ser He 

420 425 430 

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg 

435 440 445 

Cly Val lie Leu Asp He His Phe Leu Ser Gin Ala Asp Phe Leu Val 

450 455 460 

Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr Glu lie Met Gin 
465 470 475 480 

Ala Leu His Pro Asp Ala Ser Ala Asn Phe Arg Ser Leu Asp Asp lie 

485 490 495 

Tyr Tyr Phe Gly Gly Pro Asn Ala His Asn Gin lie Ala He Tyr Pro 

500 505 510 

His Gin Pro Arg Thr Glu Gly Glu He Pro Met Glu Pro Gly Asp lie 

515 520 525 

He Gly Val Ala Gly Asn His Trp Asp Gly Tyr Pro Lys Cly Val Asn 

530 535 540 

Arg Lys Leu Gly Arg Thr Cly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 
545 550 555 560 

Lys lie Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Asp Lys 



385 



390 



395 



400 



565 



570 



575 



ge?ij#^ : 3 



mncom^ 20 
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Lys Gin Thr Lys Asn Gly Pro Gly Lys Asp His Glu He Leu Arg Arg 

5 10 15 

Arg lie Glu Asn Gly Ala Lys Glu Leu Gin 
20 25 

E5iJ#^ : 4 
mmm^ : 10 

h.-i?Di>- : mmvt 

Lys Tyr Pro Thr Tyr Pro Glu Ala Asp Lys 
5 10 

E^iJW: 5 
iE3^'JWS$ : 12 

^;^?o V- : mm^ 

Lys Tyr teu lie Arg Pro Gin Pro Trp Leu Glu Lys 
5 10 

S2?iJS^ : 6 

: 14 
: T 5 y gf 

a? 
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Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ala Leu Leu Lys 
5 10 

BEJiJS^ : 7 
iSyiJOg^ : 19 

^n<nmm. : dna 

AARSAR ACNAA RAAYG GNCC 19 

WM^^ •■ 8 
E?iJOg^ : 20 

wm<^m : mm 

E^'JroaSd : DNA 

TCNGC RTANG TNCGR TAYH 20 

E?iJS^: 9 
K3^iJ®g$ : 2100 

ia<D3& : 2 
h;iJa-:^-:M 

gE?^iJOSI5® : c DNA to mRNA 
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mm 

AACCnC CTACACATAT 17 

CACCAGGAGG ATCTCTTTCA AAGATTCACT CCAGGACTAC CACAGAGAAT AATTTGTCTG 77 
AAGCATCATG TGHGAAACA ACACAACTCT AHCACCTCT CCACTAACTA GAAACAGAGT 137 
TACAATGTTT TCAATTCTTT GAGCTCCAGC ACTCCACCCA AGTGAGTTGA AAATCTCAAA 197 
ATC CGG CCA TGG ACT GCT TCC TGG CCT TGC ATT ATG CTC ATT CTT TTT 245 
Met Arg Pro Trp Thr Cly Ser Trp Arg Trp He Met Leu He Leu Phe 

5 10 15 

GCC TGC GGG AGO TTG CTC TTT TAT ATA GCT CCT CAC TTG GTA CCA GAT 293 
Ala Trp Gly Thr Leu Leu Phe Tyr lie Gly Gly His Leu Val Arg Asp 

20 25 30 

AAT GAG CAT CCT GAT CAC TCT AGC CCA CAA CTG TCC AAG ATT CTC CCA 341 
Asn Asp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys lie Leu Ala 

35 40 45 

AAG CTT GAA CGG TTA AAA CAC CAC AAT CAA CAC TTC AGC CCA ATC GCC 389 
Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Arg Arg Met Ala 

50 55 60 

GAA TCT CTC CGG ATA CCA GAA GCC CCT ATT GAT CAC GCC CCA CCT ATA 437 
Glu Ser Leu Arg lie Pro Glu Gly Pro He Asp Gin Cly Pro Ala He 
65 70 75 80 

CCA ACA GTA CCC CH TTA GAA GAG CAC CTT CTT AAG GCC AAA CAA CAC 485 
Gly Arg Val Arg Val Leu Glu Glu Gin Leu Val Lys Ala Lys Glu Gin 

85 90 95 

AH GAA AAT TAG AAG AAA CAC ACC ACA AAT GCT CTG GCC AAG CAT CAT 533 
He Glu Asn Tyr Lys Lys Gin Thr Arg Asn Cly Leu Cly Lys Asp His 
100 105 110 
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GAA ATC CTC AGG AGC ACG AH GAA AAT CGA CCT AAA GAG CTC TGG ITT 581 
Clu He Leu Arg Arg Arg He GIu Asn Cly Ala Lys GIu Leu Trp Phe 

115 120 125 

TTC CTA CAC ACT GAA TTG AAG AAA TTA AAC AAC TTA GAA CGA AAT GAA 629 
Phe Leu Gin Ser GIu Leu Lys Lys Leu Lys Asn Leu GIu Gly Asn Clu 

130 135 140 

CTC CAA AGA CAT GCA GAT GAA Tn CTT TTG GAT Ttk GGA CAT CAT GAA 677 
Leu Gin Arg His Ala Asp GIu Phe Leu Leu Asp Leu Gly His His GIu 
145 150 155 160 

AGC TCT ATA ATC ACG GAT CTA TAC TAC CTC ACT CAG ACA GAT GGA CCA 725 
Arg Ser He Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Gly Ala 

165 170 175 

GGT GAT TGG CGG GAA AAA GAG CCC AAA GAT CTC ACA GAA CTG CTT CAG 773 
Gly Asp Trp Arg GIu Lys GIu Ala Lys Asp Leu Thr GIu Leu Val Cln 

180 185 190 

CGG ACA ATA ACA TAT CTT CAG AAT CCC AAG GAC TGC AGC AAA GCC AAA 821 
Arg Arg He Thr Tyr Leu Cln Asn Pro Lys Asp Cys Ser Lys Ala Lys 

195 200 205 

AAG CTG GTG TCT AAT ATC AAC AAA CGC TGT GCC TAT GCC TCT CAG CTC 869 
Lys Leu Val Cys Asn He Asn Lys Gly Cys Gly Tyr Cly Cys Gin Leu 

210 215 220 

CAT CAT CTC CTC TAC TGC TTC ATG ATT GCA TAT GCC ACC CAG CCA ACA 917 
His His Val Val Tyr Cys Phe Met He Ala Tyr Gly Thr Cln Arg Thr 
225 230 235 240 

CTC ATC TTC GAA TCT CAC AAT TGC CGC TAT GCT ACT GGT GGA TGG CAG 965 
Leu lie Leu GIu Ser Gin Asn Trp Arg Tyr Ala Thr Gly Gly Trp GIu 

245 250 255 

ACT CTA TTT ACG CCT CTA ACT CAC ACA TGC ACA CAC ACA TCT CGC ATC 1013 
Thr Val Phe Arg Pro Val Ser Clu Thr Cys Thr Asp Arg Ser Gly lie 



40 



wo 97/27303 



PCT/JP97/00171 



260 265 270 

TCC ACT CCA CAC TGC TCA CGT GAA GTG AAG GAG AAA AAT CTT CAA CTG 1061 
Ser Thr Gly His Trp Ser Gly Clu Val Lys Asp Lys Asn Val Gin Val 

275 280 285 

GTG GAG CTT CCC ATT GTA CAC ACT CTT CAT CCC CGT CCT CCA TAT TTA 1109 
Val Clu Leu Pro lie Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu 

290 295 300 

CCC TTG GCT GTA CCA GAA GAC CTC GCA CAT CGA CTT GTA CGA GTG CAT 1157 
Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His 
305 310 315 320 

GGT GAC CCT GCA GTG TGG TGG CTG TCT CAG TTT GTC AAA TAC TTG ATC 1205 
Gly Asp Pro Ala Val Trp Trp Val Ser Cln Phe Val Lys Tyr Leu lie 

325 330 335 

CGC CCA CAG CCT TGC CTA GAA AAA GAA ATA GAA GAA GCC ACC AAG AAG 1253 
Arg Pro Cln Pro Trp Leu Clu Lys Clu He Glu Glu Ala Thr Lys Lys 

340 345 350 

CTT CGC TTC AAA CAT CCA CTT ATT CGA GTC CAT GTC AGA CGC ACA CAC 1301 
Leu Gly Phe Lys His Pro Val lie Cly Val His Val Arg Arg Thr Asp 

355 360 365 

AAA GTC CGA ACA GAA GCT GCC TTC CAT CCC ATT CAA CAG TAC ATC CTC 1349 
Lys Val Cly Thr Clu Ala Ala Phe His Pro lie Glu Glu Tyr Met Val 

370 375 380 

CAT GTT GAA GAA CAT TTT CAG CTT CH GCA CGC AGA ATG CAA GTG GAC 1397 
His Val Glu Glu His Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 
385 390 395 400 

AAA AAA AGA CTG TAT TTG GCC ACA GAT GAC CCT TCT TTA TTA AAG GAG 1445 
Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser Leu Leu Lys Clu 

405 410 415 

GCA AAA ACA AAG TAC CCC AAT TAT GAA TTT AH ACT GAT AAC TCT ATT 1493 
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Ala Lys Thr Lys Tyr Pro Asn Tyr Glu Phe He Ser Asp Asn Ser lie 

420 425 430 

TCC TGG TCA OCT GGA CTG CAC AAT CCA TAG ACA GAA AAT TCA CTT OCT 1541 
Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg 

435 440 445 

GGA GTC ATC CTG GAT ATA CAT TTT CTC TCT CAG GCA GAC TTC CTA GIG 1589 
Gly Val He Leu Asp lie His Phe Leu Ser Gin Ala Asp Phe Leu Val 

450 455 460 

TGT ACT TTT TCA TCC CAG CTC TCT CGA GTT GCT TAT GAA ATT ATG CAA 1637 
Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr Glu He Met Gin 
465 470 475 480 

ACA CTA CAT CCT GAT GCC TCT GCA AAC TTC CAT TCT TTA GAT CAC ATC 1685 
Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp He 

485 490 495 

TAC TAT TTT GGG CGC CAG AAT GCC CAC AAT CAA ATT GCC ATT TAT GCT 1733 
Tyr Tyr Phe Gly Gly Gin Asn Ala His Asn Gin He Ala He Tyr Ala 

500 505 510 

CAC CAA CCC CGA ACT GCA GAT GAA ATT CCC ATG GAA CCT GGA GAT ATC 1781 
His Gin Pro Arg Thr Ala Asp Glu He Pro Met Glu Pro Gly Asp He 

515 520 525 

ATT GGT GTG GCT GGA AAT CAT TGG GAT CGC TAT TCT AAA GGT GTC AAC 1829 
He Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser Lys Gly Val Asn 

530 535 540 

AGG AAA TTG GGA ACG ACG CGC CTA TAT CCC TCC TAC AAA GTT CGA CAG 1877 
Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 
545 550 555 560 

AAG ATA GAA ACG CTC AAC TAC CCC ACA TAT CCT GAG GCT GAG AAA TAA 1925 
Lys He Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys — 
565 570 575 
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AGCTCAGATG GAAGAGATAA ACGACCAAAC TCAGTTCCAC CAAACTCACT TCAAACCAH 1985 
TCAGCCAAAC TCTAGATGAA GAGGGCTCTC ATCTAACAAA ATAACGTTAT ATGACTAGAT 2045 
ACTCTCACCA CCAACAGCAG CTCGGAACTG ACATAGGCH CAATTGGTGG AATTC 2100 

mn^^ : 1 0 

iE?iJ©S$ : 575 

h^p V- : mm 

iE5'J 

Mel Arg Pro Trp Thr Cly Ser Trp Arg Trp lie Met Leu He Leu Phe 

15 10 15 

Ala Trp Gly Thr Leu Leu Phe Tyr He Gly Gly His Leu Val Arg Asp 

20 25 30 

Asn Asp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys lie Leu Ala 

35 40 45 

Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Arg Arg Met Ala 

50 55 60 

Glu Ser Leu Arg lie Pro Glu Gly Pro lie Asp Gin Gly Pro Ala lie 
65 70 75 80 

Gly Arg Val Arg Val Leu Glu Glu CIn Leu Val Lys Ala Lys Glu Gin 

85 90 95 

lie Glu Asn Tyr Lys Lys Gin Thr Arg Asn Gly Leu Gly Lys Asp His 

100 105 110 

Glu He Leu Arg Arg Arg lie Glu Asn Gly Ala Lys Glu Leu Trp Phe 

115 120 125 

Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys Asn Leu Glu Gly Asn Glu 

130 135 140 

Leu Gin Arg His Ala Asp Glu Phe Leu Leu Asp Leu Cly His His Glu 
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145 150 155 160 

Arg Ser He Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Cly Ala 

165 170 175 

Cly Asp Trp Arg Glu Lys Clu Ala Lys Asp Leu Thr Glu Leu Val Gin 

180 185 190 

Arg Arg He Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Lys 

195 200 205 

Lys Leu Val Cys Asn He Asn Lys Gly Cys Cly Tyr Gly Cys Gin Leu 

210 215 220 

His His Val Val Tyr Cys Phe Met lie Ala Tyr Gly Thr Gin Arg Thr 
225 230 235 240 

Leu He Leu Glu Ser Gin Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu 

245 250 255 

Thr Val Phe Arg Pro Val Ser Clu Thr Cys Thr Asp Arg Ser Gly lie 

260 265 270 

Ser Thr Gly His Trp Ser Cly Clu Val Lys Asp Lys Asn Val Gin Val 

275 280 285 

Val Glu Leu Pro lie Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu 

290 295 300 

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Val Arg Val His 
305 310 315 320 

Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val Lys Tyr Leu lie 

325 330 335 

Arg Pro Gin Pro Trp Leu Glu Lys Clu Me Glu Glu Ala Thr Lys Lys 

340 345 350 

Leu Gly Phe Lys His Pro Val lie Gly Val His Val Arg Arg Thr Asp 

355 360 365 

Lys Val Gly Thr Glu Ala Ala Phe His Pro lie Glu Glu Tyr Met Val 
370 375 380 
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His Val Glu Clu His Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 
385 390 395 400 

Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Ser Leu Leu Lys Glu 

405 410 415 

Ala Lys Thr Lys Tyr Pro Asn Tyr Glu Phe lie Ser Asp Asn Ser lie 

420 425 430 

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Clu Asn Ser Leu Arg 

435 440 445 

Gly Val lie Leu Asp lie His Phe Leu Ser Gin Ala Asp Phe Leu Val 

450 455 460 

Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr Glu He Met Gin 
465 470 475 480 

Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp lie 

485 490 495 

Tyr Tyr Phe Gly Gly Gin Asn Ala His Asn Gin lie Ala lie Tyr Ala 

500 505 510 

His Gin Pro Arg Thr Ala Asp Glu He Pro Met Clu Pro Gly Asp He 

515 520 525 

lie Gly Val Ala Gly Asn His Tip Asp Gly Tyr Ser Lys Gly Val Asn 

530 535 540 

Arg Lys Leu Gly Arg Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 
545 550 555 560 

Lys He Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys — 
565 570 575 



E?iJ#^ : 1 1 
BE2?'JOS$ : 14 

mm<Dm -.rum 
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i 
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Arg lie Pro Glu Gly Pro He Asp Gin Cly Pro Ala He Gly 
5 10 

SB?iJS^ : 1 2 
E?|J®S$ : 25 

h.-i?nv?- : mum 

Lys Leu Gly Phe Lys His Pro Val He Gly Val His Val Arg Arg Tbr 

5 10 15 

Asp Lys Val Gly Thr Glu Ala Ala Phe 
20 25 

W^m^ : 1 3 
E^iJCDSS : 13 

Thr Lys Tyr Pro Asn Tyr Glu Phe lie Ser Asp Asn Ser 
5 10 

: 1 4 

E?|J©S$ : 20 
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h^D-^- : m.im 

BS^'loaJ® : DNA 

TTYAA RCAYC CHGTB ATYGG 20 

layiJS^ : 1 5 
SB?|J®S3F : 20 

mm(Dm mm 

B5?ijoa35i : DNA 

GWRTT RTCRG WRATR AAYTC 20 



wo 97/27303 



PCT/JP97/00171 



( 1 ) f^ffl : 

(Gl cNAci81-2Manal-6) (Gl cNAc;81-2Ma 
nal-3)Man/Sl-4GIcNAc/Sl-4GlucNAc-R 

osfcRciffi^G 1 uNA c<D6{^<D7ks^s^c7 3-x5•<^^L^ (g 

1 cNAc/91-2Mana 1-6) (Gl cNAc^l-2Mana 
l-3)Mani31-4GlcNAcy91-4 (Fucal-6) Gl 
u cNAc-R^r^-r-So 

(2) mmpH -.mi. o 

(3) pHMtt : 4*'C, b^?^<DmmX\ pH4. 0~10. OOiafflT^ 
( 4 ) MilM : 3 0 ~ 3 7 r 

(5) faS*/clS-Stt<b : Ste<^fe^«-. 2 5mM 
E D T A??^ETlc*5 1 tattt4m^$ nnci ^ 

(6) 5}^S : |i^3 6 0. 0 0 0 <SDS-^';T5"J/UTi K-yVUmm;*!?!) 

2. 7':5'Oliis*>^.|gSy$n/^::mAl<JS ll5«t'^^:5'*5tSa I - 6 7 =J K 7 > X 

3. ■Ti'^^oya 1 -6 7rJ>;Uh5>X7i7-4f^3-K-r^)ifie^o 

4 . SS^iJS • E^fJS^ 2 {wTK $ n-S T ; 7 KBS^iJ^ :3 - K-t-^ifiG^ ^^tj'Sf ^ 

5 . • 1 {cti^ $ nsigSE?'j^^tjiS*Ji 3 leaso a i - e 7 =r 

h 7 > X :7 i 7 — b'^- 3 - K-r S itfe^o 

. sgs. jfA. sm, x{ift*D^nT<-^-5Ti K-r^ise^^-^ 
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8 . mm ' lE^tJS-^ 1 ♦C;^^n'5i^SiS?iJ^-^t-a 1 - 6 7 n •>;U h -7 >X7 
x7— tr^iJ- Kt-'5ite^<^'>^i< th—mz^s^y") y-fX-t^iAB^o 

1 ] . m^m 1 0 {cistg(Djfm<£^ifflBa^^s Lx t^^mmt^^a i - e ^ ^ •> 

> X 7 jc 7 - -lrOSJig:^&o 

1 2 . It^JM 1 1 \zteM(omWk^ al-67=i»l.hv>x:7i7 — fcf<^S!ji:^ 
^{::J:«9S!iit3Fn/^;Mg*;t a 1 - 6 ^u-^^U ^x^^^-- tfo 
1 3. Ti2a<t#&^ttS=&^-r^ t hS^fea I - 6 73>'yt.H^>X7x5-4f 

o 

( 1 ) f^ffl : 

(Gl cNAc)81-2Mana 1-6) (Gl cNAc)81-2Ma 
nal-3) Man/81-4G1 cNAc/91-4Gl ucNAc-R 

(^cfi. R«Tx/N-^4-'>ss^/-c{iims^wt-^'<rf- Kfa^^-r 

) -S-SS^^i LT. ^''T/>'>v.-i^X7i- l>-7=J-X;>N^>. S^tt: 
CD«tRICiac^G 1 uNAc®6acD7k®ESfC73-X^iE??L. (G 
1 cNAc/81-2Manal-6) CGI cNAc/51-2Mana 
"l-3)Man/91-4GlcNAc/Sl-4 (Fucal-6) Gl 
u c NA c -R^^fiK-t-So 

C2) siSpH : mi. 5 

(3) pH^^tt: 4'Cv 5 I^PBl<D*agi-C=. pH4. 0~10. 0 ©l5Ht?^ 
( 4 ) MiSS^K : 3 0 ~ 3 7 "C 

( 5 ) mm-^fz\i^m\L m^<DmMiz. 2 m^m^^Jk-tt-r^ ttz. 5 mM 
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E D T A ^tETi^:^^ t^rSmm^^tlU l \ 

( 6 ) -.meo. ooo (SDs-=i?'jT^"j/uTi h'Yji'm.^mm 

Jl h -7 > X 7 i 5 — fe'o 

1 - 6 73->;l/ h5 >X-7x-7— b'o 
1 6. t hiJfea 1 -6:73->>'l'h5>X7jL5— tr^n-Kf-Siae^o 
1 7. BB^iJg • B2?iJ§^ 1 0 lC;T^^?n-5 7 i /®fBEJiJ«-=i - Kt-'5ilfc^^•^t^ 
1 8. iE?im-i£?iJ«9<::;^$nsiiSiE3?>J«-^trm*igl 6l2iEcDa 1-6 

1 9. E?iJ^ • iB7iJS#9 {CiT^^nS 1 9 8#e£OT7=-'^>*-ii 1 9 1 9 SSO 
^''TJ^>i-C<C:^^n5MiBm^titS*«l eietfeOa 1 - 6 7 =r i/^U h 7 

2 0. BB?im • 1 0 »c:5^^n5T c /mmnoypu < i 1 1 -:>©t $ / 

Se;5<, S^x »A> gtlK^, Xt±ttflDSnTi,>ST£ /BfK^iJ^n- K-^-5i*fe^ 

Bij^. x«Mjn^nTi^s«S2?ij^^t;fS^^ i eieiKoDa i - 6 7 ^ v^i. h 

2 2. ' B2?iJS-^ 9 JC:^$n^^SSe?iJ^#t?a 1-673 i/;bh5>X 

2 3. if*3Sl 6^2 2 0<.^-rtl7!)Nl^{Zl2e$nia 1 - 6 73 ->;U h -7 >X 

2 4 . mmm 2 3 jcie«K©^]s< -c j; 19 mi.mmt:mntin l tzfm^m. 
2 5 . m^m 2 4 izidWicomm^^mm^ism Ls ^mmm^ « 1 - e 7 3 -> 
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> X 7 i 7 - -t'(D3J!it;?i*o 



^1 
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m 
5e 




1/6 
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p H 




4 6 8 10 12 

pH 



o 
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1^411 




4 5 6 7 8 9 10 



PH 
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p H ^-mm 

120I ~ 




3 57 9 11 

PH 
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